Abstract Staphylococcus sciuri is an emerging human pathogen widely found in dairy industries. In this study, we have isolated methicillin resistant Staphylococcus sp. from biofilm formed on utensil used in the dairy society situated at Raia, Goa and was designated as NN14. The isolate NN14 was identified through 16S rRNA sequencing as S. sciuri (GenBank accession number MF621976). This report reveals that the S. sciuri strain NN14 responds positively to the, acyl-homoserine lactone (AHL) having 6-carbon long acyl chain i.e. N-hexanoyl-homoserine lactone molecule (C 6 -HSL) with gradual rise in their biofilm establishing potential as the concentration of AHL was increased from 250 nM, 500 nM to 1 lM when compared to control (without C6-HSL) by performing crystal violet assay using 48 well microtiter plate. Also, exopolysaccharide (EPS) production was found to increase with gradual increase in C 6 -HSL concentration from 250 nM, 500 nM to 1 lM proving potential role of EPS in biofilm formation. These results were further proved by scanning electron microscopy where increased in biofilm and EPS production with increase in C 6 -HSL concentration was observed. The biofilm forming capability of S. sciuri strain NN14 was found to decreased significantly when it was subjected to 10 lg/ml of (R)-2-(2-hydroxynaphthalen-1-yl)-thiazolidine-4-carboxylic acid, however with the addition of 250 and 500 nM, C6-HSL in presence of the antimicrobial compound (R)-2-(2-hydroxynaphthalen-1-yl)-thiazolidine-4-carboxylic acid, the biofilm development in bacterial strain NN14 was increased when compared with control. Our results demonstrated that the C6-HSL molecule neutralize the effect of antibacterial compound and enhances EPS production and biofilm development in S. sciuri.
Introduction
Staphylococcus sciuri is coagulase negative Gram-positive cocci and generally isolated from body of various farm animals, cow milk, pets, wild animals, humans and from various food products of animal origin (Becker et al. 2012; Piessens et al. 2012) . Although S. sciuri are primarily associated with animals they are also reportedly isolated from various human clinical samples (Stepanovic et al. 2003 (Stepanovic et al. , 2005 . They are well known emerging human pathogens and found associated with serious infections like Pelvic inflammatory disease, septic shock, urinary tract infection, peritonitis, endocarditis, endopthalmitis and wound infections (Hedin and Widerstrom 1998; Wallet et al. 2000; Horii et al. 2001; Stepanovic et al. 2002 Stepanovic et al. , 2003 . It is a temporary coloniser of human body entry portals (nasal passage, ear, eye, skin etc.). But any skin abrasions or person with compromised immune system gives opportunity for this bacterium to cause infection (Stepanovic et al. 2003) . S. sciuri is an opportunistic pathogen found in cow milk and dairy utensils of controversial clinical significance and found to possess virulence factors like clumping factor, enterotoxin, capacity to stimulate nitric oxide production, hemolysin, production of spreading factor, methicillin resistance encoded by mecA gene and biofilm forming potential (Stepanovic et al. 2002 (Stepanovic et al. , 2003 Piessens et al. 2012; Mohantana et al. 2015) . Transmission of S. sciuri normally occurs from infected udder to uninfected udder during milking processes and utensils used during milking, improper handling of milk and hygiene can result into transmission of S. sciuri to humans.
Quorum sensing (QS) is a cell to cell communication mechanism between bacteria which helps in regulating biofilm development, plasmid transfer, swarming, bioluminescence etc. (Irie and Parsek 2008; LaSarre and Federle 2013; Naik et al. 2017) . It also helps in provoking the expression of virulence genes like exotoxin, siderophores, enzymes, adhesion molecules (Novick and Muir 1999; Gonzalez and Keshavan 2006; LaSarre and Federle 2013) . Both Gram positive and Gram-negative bacteria possess different types of quorum sensing systems (QS). Gram positive bacteria use peptides based QS and Gram-negative bacteria use acyl homoserine lactone (AHL) molecules based QS (LaSarre and Federle 2013; Naik et al. 2017) . There is only one report demonstrating AHL as quorum sensing system in a marine Gram-positive bacteria Exiguobacterium sp. (Biswa and Doble 2013) , but till date there is no report on production of AHL by Staphylococcus spp. There is report saying that Staphylococcus aureus responds negatively to exogenous AHL by down regulation of virulence genes such as exotoxin, cell wall fibronectin binding proteins and agr QS system (Qazi et al. 2006) , whereas Listeria monocytogenes strain BN3 reported to respond positively to AHL molecules by increased biofilm development (Naik et al. 2017) . But till date there is no report on response of Staphylococcus spp. to AHL molecules in respect to biofilm formation. Gram negative prokaryotic bacteria viz. Citrobacter freundii, Pseudomonas aeruginosa, Proteus mirabilis and Enterobacter agglomerans, reported to produce cyclic dipeptides which are capable of activating AHL biosensor in concentration dependent manner (Holden et al. 1999) . Holden et al. (1999) , confirmed that Gram negative bacteria apart from AHL production are also capable of producing cyclic peptide molecules for quorum sensing cross talk. Salmonella enterititis is a Gram-negative bacterium but never reported to produce AHL, however recently de Almeida et al. 2017, reported exogenous acyl homoserine lactone stimulates biofilm formation in Salmonella enteritidis. Therefore, it is imperative to study biofilm forming emerging pathogens like S. sciuri in dairy industry and response of S. sciuri to exogenous AHL to understand the reason behind persistence of S. sciuri in dairy industry where Gram-negative and Gram-positive bacteria share the same econiche.
In this investigation we have isolated S. sciuri from biofilm formed on milk collecting utensils of the local dairy society at Raia, Goa, which supply milk to Goa Dairy, Goa. We have also tried to investigate response of emerging pathogen S. sciuri to exogenous AHL molecule i.e. C6-HSL in EPS production and biofilm formation.
Materials and methods
Isolation of Staphylococcus sp. capable of forming biofilm from local dairy Swabbing were taken using sterile swabs moisten with sterile saline (0.85%) from surfaces of dairy utensil (steel) which are used for collecting milk in local dairy society at Raia, Goa and transferred in 5 mL of 0.85% sterile saline in 50 mL centrifuge tube and then vortexed. This sample was processed within 24 h for enrichment and isolation of Staphylococcus sp.
Enrichment of sample
Sample (5 mL) was inoculated in sterile Peptone water broth (50 mL) in Erlenmeyer flask (100 mL capacity) and flask was incubated at 37°C for 48 h with continuous shaking at 150 rpm for enrichment of Staphylococcus spp.
Isolation of Staphylococcus sp. on Mannitol Salt Agar
A loop full of enriched peptone water broth was streaked on selective and differential Mannitol salt agar (MSA) plates and incubated for 24-48 h at 37°C. After incubation the typical yellow coloured colony surrounded by yellow zone due to mannitol fermentation was picked and purified on fresh MSA plates (Ateba et al. 2010; Dharmik and Gomashe 2011) . The bacterial isolate was preserved at 4°C on Brain heart infusion agar (BHI) slants and was designated as NN14.
Growth on Baird Parker agar
The bacterial isolate NN14 was further streaked on Baird Parker agar and incubated for 24-48 h at 37°C. After incubation, shiny greyish black colony was observed due to tellurite reduction and opaque zones of precipitation around colonies was seen which is due to lecithinase production (Thaker et al. 2013 ). This colony was presumed to be Staphylococcus sp.
Biochemical tests for identification of bacterial isolate NN14
Staphylococcus isolate on Baird Parker agar showing lecithinase production as opaque zones of precipitation around colony was further identified using biochemical tests. Biochemical tests like sugar fermentation, Gram staining, methyl red, nitrate reduction and motility at 37°C etc. were tested and identified by following Bergey's manual of systematic bacteriology (Sneath et al. 1986 
Antibiotic sensitivity test
Antibiotic sensitivity test for S. sciuri strain NN14 was performed using Hexa G-plus disc HiMedia containing VANCOMYCIN (30 lg/disc), STREPTOMYCIN (10 lg/ disc), LINEZOLID (30 lg/disc), METHICILLIN (10 lg/ disc), GENTAMICIN (10 lg/disc) and PENICILLIN-G (10 units/disc) on Muller-Hinton agar plates (Bauer et al. 1966 ).
Siderophore and blood hemolysin production by S. sciuri strain NN14
Staphylococcus sciuri strain NN14 was spot inoculated on Chrome Azurol S (CAS) agar plates and incubated for 24-48 h at 37°C to test siderophore production potential (Schwyn and Neilands 1987) . The S. sciuri strain NN14 was further tested for the hemolysin producing ability by streaking on 5% sheep blood agar to check its virulence potential.
Bioreporter Chromobacterium violaceum MCC2216 bacteria for AHL detection assay
In the present investigation Chromobacterium violaceum strain MCC2216 was procured from Microbial Culture Collection (MCC) situated at National Centre for Cell Science (NCCS), Pune, which is a bioreporter strain used for AHL detection. Luria-Bertani agar (LB) plate was prepared and bioreporter C. violaceum MCC2216 was streaked on it. AHL molecules production by S. sciuri was checked by cross-streaking S. sciuri strain NN14 against C. violaceum MCC2216 on LB agar and incubating for 24-48 h at 37°C. Wild type C. violaceum synthesize violet coloured pigment on LB agar, whereas C. violaceum MCC2216 does not produce the violet pigment in the absence of external AHL molecules because it is a mutated strain of C. violaceum. Therefore, if S. sciuri produces AHL molecules, then C. violaceum MCC2216 will produce violet pigment at the streak of S. sciuri strain NN14, demonstrating AHL production (Naik et al. 2017) . For AHL production assay, bioluminescent marine bacterium Vibrio harveyi, which is well known to produce AHL molecules was used as positive control. Bioluminescent V. harveyi is a symbiont of marine squid and was isolated on bioluminescent agar.
Response to C 6 -HSL by S. sciuri strain NN14 AHL molecule N-hexanoyl-homoserine lactone (C 6 -HSL) was obtained from Sigma Aldrich, USA. AHL stock solution (1 M) was prepared, filtered through 0.22 lM size nitrocellulose filter and stored at 4°C. Crystal violet assay was performed to check the biofilm developing ability of S. sciuri strain NN14 using 48 well microtiter plate. Here 500 lL (0.5 mL) of 16 h old S. sciuri strain NN14 grown in BHI broth was added to 500 lL sterile BHI broth in sterile polystyrene microtiter plate. Plain BHI broth (1 mL) without NN14 inoculation was kept as negative control and then microtiter plate was incubated at 37 o C for 48 h. Culture broth in microtiter plate was drained after 48 h incubation and the microtiter plate was gently washed with phosphate buffered saline (PBS) followed by washing twice with 1 mL sterile 0.85% saline. The plate was dried by inverting it on blotting paper for 25 min. Bacterial biofilm formed on walls of microtiter well (polystyrene surface) was then stained with crystal violet by adding 1 mL of 0.1% crystal violet to microtiter plates and kept for 40 min at room temperature. Excess crystal violet was then drained and washed off by rinsing microtiter plate gently with 1 mL sterile distilled water for 2-3 times. Microtiter plate was then air dried and crystal violet was solubilised by adding 1 mL of 30% acetic acid and agitated for 5 min and OD was taken at 595 nm using UV-Vis spectrophotometer (Shimadzu, Model UV 2450, Japan) by keeping blank as 30% acetic acid (Merritt et al. 2011; Naik et al. 2017) .
Likewise, response of S. sciuri strain NN14 to different concentration of C6-HSL was tested by performing CV assay in sterile polystyrene microtiter plate (48 well) using BHI broth. Effect of exogenous AHL molecules on biofilm forming ability of S. sciuri strain NN14 was checked in presence of varying concentration (250 nM, 500 nM and 1 lM) of C 6 -HSL molecule and also in presence of 10 lg/ mL of A(4)2015 i.e. (R)-2-(2-hydroxynaphthalen-1-yl)-thiazolidine-4-carboxylic acid) an antibacterial compound by using CV assay. Biofilm forming ability of S. sciuri strain NN14 was also tested in presence of thiozolidine derivative and C6-HSL together i.e. A(4)2015 ? 250 nM C6-HSL and A(4)2015 ? 500 nM C6-HSL. For each concentration of C 6 -HSL or A(4)2015 three replicates were maintained. BHI broth with S. sciuri strain NN14 without C6-HSL and A(4)2015 was considered as control whereas plain BHI broth was kept as negative control. Different thiazolidine derivatives are well known for their antibacterial activities against Gram positive bacteria (Jain et al. 2012; Naik et al. 2017) . Antimicrobial compound A(4)2015 used in the present study was synthesized and provided by Dr. Chinmay Bhat (Online resourse 1).
Scanning electron microscopy (SEM) was also used to examine biofilm developing potential of S. sciuri strain NN14 in the presence of C6-HSL and antibacterial compound A(4)2015. Sterile thin cover glass pieces (0.5 cm 2 ) were put in microtiter wells containing varying concentrations of C6-HSL molecule and 10 lg/mL of A(4)2015 and also in negative and positive control microtiter wells to examine biofilm formation. Three replicates were kept for each concentration. Cover glass pieces were removed using sterile forceps after incubation for 48 h at 37°C and then BHI broth from covers glass was removed by washing gently with sterile saline. Cover glass pieces were then fixed for 8 h with 3% glutaraldehyde in 50 mM PBS at 4°C. After this step gently wash cover glass thrice with PBS (pH 7) and bacterial cells dehydrated in progressively increasing concentrations of acetone i.e. 10, 20, 50, 70, 80, 90 and 100% for 15-20 min each (Naik et al. 2017) . After dehydrating with 100% acetone cover glass pieces were air dried and kept in desiccator prior to SEM analysis to prevent spoilage of sample. The airdried cover glass pieces (size 0.5 cm 2 ) were then coated with thin film of gold and examined under SEM (Zeiss EVO18). Within 2 days of sample preparation SEM analysis was carried out.
EPS production potential of bacterial isolate S. sciuri strain NN14 in response to C6-HSL Exopolysaccharide (EPS) production in S. sciuri strain NN14 in presence of different concentration (250 nM, 500 nM and 1 lM) of C 6 -HSL molecules was studied in 100 mL sterile BHI broth in Erlenmeyer flask (250 mL) and then incubated at 37°C for 48 h. BHI broth without added C 6 -HSL was kept as control. Culture broth after 48 h was centrifuged at 8000 rpm and resultant culture supernatant was filtered through sterile 0.22 lM nitrocellulose filter. Precipitation of EPS from final culture filtrate was done by using ice cold ethanol precipitation method (Naik et al. 2012) . EPS was then lyophilised and dry weight of all 4 samples (in triplicate) was recorded on analytical electronic balance and compared.
Results and discussion
Isolation of Staphylococcus sp. capable of forming biofilm from local dairy After enrichment of Staphylococcus spp. from swabbing taken from surface of dairy utensils in peptone broth for 48 h, a loop full from enriched peptone water broth was streaked on MSA agar plate. After incubation for 24-48 h at 37°C, one yellow colour isolated colony on MSA and changing surrounding media from red colour to yellow due to mannitol fermentation was picked and further purified on MSA agar (Online resource 2), and tentatively identified as Staphylococcus sp. NN14. The isolate NN14 was then streaked on Baird Parker agar. After incubation at 37°C for 48 h greyish black colonies with lecithinase activity (white little opaque circular ring around the colonies) was seen on Baird parker agar which confirmed Staphylococcus sp. (Online resource 3).
Biochemical tests and 16S rRNA sequencing of bacterial isolate NN14 for identification
Bacterial isolate NN14 was Gram positive cocci and nonmotile. Bacterium showed ability to utilize MANNITOL but was not able to ferment RAFFINOSE sugar. After comparing all the biochemical results with Bergey's manual of systematic bacteriology, the bacterial strain NN14 was identified as S. sciuri. Furthermore, through 16S rRNA, sequence analysis and comparing with GenBank database by means of NCBI BLAST search, bacterial isolate NN14 was identified with confirmation as S. sciuri strain NN14 having GenBank accession number MF621976 (https://www.ncbi.nlm.nih.gov/Genbank).
Antibiotic sensitivity test
It was observed that the dairy isolate S. sciuri strain NN14 showed resistant towards PENICILLIN-G and METHI-CILLIN but was susceptible to LINEZOLID, STREPTO-MYCIN, VANCOMYCIN and GENTAMYCIN antibiotics. The treatment of infections caused by multiantibiotic resistant strains of emerging pathogen S. sciuri may become a global issue in upcoming years.
Orange coloured zone around the colony of S. sciuri on CAS agar plate confirmed siderophore synthesis by S. sciuri strain NN14 (Online resource 4). S. sciuri strain NN14 synthesis siderophores to survive in iron (Fe) starved situations and also chelate Fe from human during infection to weaken their immune system which is important for survival of pathogens and thus establish itself in host. bhemolysis was seen on sheep blood agar further confirmed pathogenic potential of emerging coagulase negative pathogen S. sciuri strain NN14 (Online resource 5).
Bioreporter Chromobacterium violaceum MCC2216 bacteria for AHL detection assay Bioreporter C. violaceum MCC2216 didn't produce violet colour pigment when S. sciuri strain NN14 was crossstreaked with bioreporter C. violaceum MCC2216. However, when bioluminescent V. harveyi isolated from marine squid cross-streaked with bioreporter C. violaceum MCC2216, it was seen that bioreporter C. violaceum MCC2216 synthesized the violet colour pigment where V. harveyi was cross streaked (Online Resource 6). This proved that S. sciuri strain NN14 do not produce AHL molecules. Till date, there is no report on S. sciuri synthesizing AHL molecules and our results also support earlier reports saying only agr QS system is present in Gram positive bacteria (Novick and Muir 1999; Gray et al. 2013; LaSarre and Federle 2013; Naik et al. 2017 ).
Response of S. sciuri strain NN14 to C6-HSL molecule
Gram positive S. sciuri was never reported to produce AHL molecules and till date there are no reports on S. sciuri responds to external AHL molecules. In current investigation by performing crystal violet assay using microtiter plate we have seen that there is 6.8% increase in biofilm forming potential of S. sciuri strain NN14 when 250 nM, C6-HSL was added in BHI broth ( Fig. 1; Online resource  7) . Similarly, when 500 nM C6-HSL was added to microtiter wells there was 18.49% enhancement in biofilm formation as compared to control and furthermore there was 24.76% rise in biofilm development in presence of 1 lM C6-HSL (Fig. 1) . When biofilm formation in control microtitre wells was statistically compared with biofilm formation when 500 nM C6-HSL was added, the difference was found to be statistically significant (p value = 0.019; p value \ 0.05). Biofilm formation in S. sciuri strain NN14 was significantly increased in presence of 500 nM C6-HSL as compared to control. Also, when biofilm formation in control microtitre wells was statistically compared with biofilm formation when 1 lM C6-HSL was added, the difference was found to be statistically significant (p value = 0.0062; p value \ 0.05). Here biofilm formation in S. sciuri strain NN14 was significantly increased in presence of 1 lM C6-HSL as compared to control. These results revealed that S. sciuri strain NN14 responds positively to C6-HSL by enhanced biofilm formation in concentration dependent manner when compared to control. Therefore, it is concluded that AHL plays a crucial role in biofilm development in S. sciuri strain NN14, although it doesn't produce AHL molecules.
When antibacterial compound A(4)2015 (thiazolidine derivative) was added to microtiter well containing BHI broth inoculated with strain NN14 broth at 10 lg/mL concentration there was 20.68% decrease in biofilm formation revealed by Crystal violet assay which proved that this antimicrobial compound has antimicrobial effect on S. sciuri strain NN14 and biofilm formation. When biofilm formation in control microtitre wells was statistically compared with biofilm formation when 10 lg/mL A(4)2015 was added, the difference was found to be statistically significant (p value = 0.02; p value \ 0.05). Biofilm formation in S. sciuri strain NN14 was significantly decreased in presence of 10 lg/mL A(4)2015 as compared to control. But when we added 250 nM of C6-HSL molecules in presence of antimicrobial compound A(4)2015 (10 lg/mL) we had observed that there was only 2.8% decrease in biofilm development when compared with control i.e. when 250 nM C6-HSL added it nullify overall 17.88% effect of A(4)2015. Moreover when 500 nM, C6-HSL is added in the presence of 10 lg/mL antibacterial compound A(4)2015, there was overall 7.2% increase in biofilm forming potential of S. sciuri strain NN14 as compared to control (Fig. 1) which proves that the C6-HSL molecules cancel out the effect of antibacterial compound A(4)2015. When biofilm formation in microtitre wells containing only 10 lg/mL A(4)2015 was statistically compared with biofilm formation when 500 nM, C6-HSL was added to microtitre plate containing 10 lg/mL A(4)2015, the difference was found to be statistically significant (p value = 0.01; p value \ 0.05). Biofilm formation in S. sciuri strain NN14 was significantly increased when 500 nM C6-HSL was added to microtitre plate containing 10 lg/mL A(4)2015 as compared to biofilm formation in presence of only 10 lg/mL A(4)2015 (Fig. 1) which confirmed that 500 nM C6-HSL nullify antibacterial effect of A(4)2015.
Results obtain using crystal violet assay in microtitre plate revealing positive response of S. sciuri strain NN14 to C6-HSL by enhanced biofilm formation in concentration dependent manner was further supported by Scanning electron microscopy data. Here we observed that as there was increase in concentration of C6-HSL (500 nM and 1 lM) there was significant increment in biofilm development in concentration dependent manner as compared to control (Fig. 2a-c) . The SEM image of control showed isolated cells of S. sciuri strain NN14 but when the C6-HSL concentration was rise to 500 nM, cells started forming aggregates (biofilm) and significant amount of EPS production was seen, and when C6-HSL concentration was further increased to 1 lM there was a dense multilayer biofilm developed and EPS production was further increased approximately 2.5 times compared to control, which revealed the positive effect of C6-HSL QS molecule on biofilm development and EPS production (Fig. 2a-c) . But when we exposed S. sciuri strain NN14 to 10 lg/mL concentration of A(4)2015 we observed that there was significant reduction in biofilm development as compared to control (Fig. 3a) . However, when S. sciuri strain NN14 was treated with antibacterial compound A(4)2015 with 10 lg/mL concentration in the presence of 500 nM C6-HSL molecule, we observed significant increment in biofilm development, which suggests the involvement of AHL molecule in biofilm development and the biofilm developed results in resistance of S. sciuri strain NN14 to A(4)2015 (Fig. 3b, c) . The increase in biofilm formation in Gram negative bacteria in response to C6-HSL is well studies (Irie and Parsek 2008; Shrout et al. 2011; LaSarre and Federle 2013) but present study is a primary report on Gram Positive S. sciuri strain NN14 respond to C6-HSL by increase in biofilm development.
EPS production potential of bacterial isolate of S. sciuri strain NN14 in response to C6-HSL Exopolysaccharide (EPS) production in S. sciuri strain NN14 in presence of different concentrations (250 nM, 500 nM and 1 lM) of C 6 -HSL molecules was studied. It was observed that in control flask EPS production was found to be 30 ± 1.5 mg/L but when S. sciuri strain NN14 was exposed to 250 nM C6-HSL there was increase in EPS production to 44.5 ± 2.6 mg/L. Similarly, when 500 nM C6-HSL was added to BHI broth there was significant increase in EPS production noted i.e. 67 ± 3.1 mg/L. Moreover, enhancement of EPS production by S. sciuri strain NN14 to 79.8 ± 3.7 mg/L was observed when 1 lM C6-HSL was added in the media. These results along with SEM images confirm that there is positive enhancement of EPS production in S. sciuri strain NN14 in response to increase in concentration of C6-HSL in concentration dependent manner. Therefore, these results confirmed positive relationship between EPS production and biofilm formation since increase in biofilm formation was observed with corresponding increase in EPS production. C6-HSL was found to positively regulate EPS production and biofilm formation, because gradual increase in C6-HSL concentration resulted in gradual increase in EPS production and biofilm formation. It is well known that EPS production increases in Gram negative bacteria in response to C6-HSL (LaSarre and Federle 2013) but present investigation is a first report on response of Gram-positive bacteria S. Fig. 1 Crystal violet assay to study response of S. sciuri strain NN14 to different concentrations of exogenous 6 carbon long acyl chain acyl homoserine lactone (AHL) molecules i.e. N-hexanoyl-L-homoserine lactone (C6-HSL) in biofilm development Fig. 2 Biofilm development ability of S. sciuri strain NN14 in the presence of a 0 nM C6-HSL (control), b 500 nM C6-HSL and c) 1 lM C6-HSL in BHI broth in a microtiter plate. A sterile and clean cover glass (0.5 cm 2 size) was inserted into each microtiter well and incubated for 48 h and then observed for biofilm development on cover glass using SEM sciuri to C6-HSL by increased EPS production which helps in biofilm development.
The capacity to develop biofilm is the most significant virulence factor present in coagulase negative Staphylococci (CoNS) like S. sciuri, which facilitates its adherence and colonisation (Soumya et al. 2017) . Coagulase negative Staphylococci are emerging as multiple drug resistant pathogens (e.g. methicillin and vancomycin) over the years and also there is increased incidence of biofilm formation on catheter and catheter associated infections (Soumya et al. 2017) . In the present study it was observed that methicillin resistant S. sciuri strain NN14 isolated from local dairy society was found positive for virulence factors hemolysin and siderophores and also positively responds to C6-HSL molecules by enhanced biofilm formation and EPS production in concentration dependent manner. Response of Gram positive, S. sciuri isolated from milk collecting utensil to AHL, generally produced by Gram negative bacteria may be because of sharing same econiche by both Gram positive and Gram-negative bacteria on milk utensils used in milk industry. Since both Gram positive and Gram-negative bacteria share same econiche on milk utensils, Gram positive S. sciuri may have frequently encountered AHL produced by Gram negative bacteria and therefore over the years S. sciuri may have develop mechanism for response to AHL QS molecules synthesized by Gram negative bacteria. Researchers develop variety of Quorum sensing inhibitor (QSI) molecules which interfere with either agr QS system or AHL QS system to tackle biofilm formation, antibiotic resistance and expression of virulence factor by Gram positive or Gram-negative bacteria respectively (LaSarre and Federle 2013; Naik et al. 2017) . S. sciuri strain NN14 showed resistance to antibacterial molecule (R)-2-(2-hydroxynaphthalen-1-yl)-thiazolidine-4-carboxylic acid in presence of C6-HSL molecules, therefore to control biofilm formation on dairy utensils by methicillin resistant Gram positive emerging pathogen S. sciuri, researchers should not only target agr quorum sensing system but should target both AHL QS and agr QS together for better results. Since infection caused by methicillin resistant emerging pathogen S. sciuri through consumption of dairy products, will be difficult to treat, therefore controlling biofilm on dairy utensils by targeting Quorum sensing system is very good strategy for controlling dairy food borne infections. Present study confirmed the cross-talk between Gram positive and Gramnegative bacteria and helped us to understand persistence of emerging pathogen S. sciuri in dairy industry and how both Gram positive bacteria and Gram-negative bacteria respond to each other when present in same econiche.
Conclusion
The present study reports on multi-antibiotic resistant emerging pathogen S. sciuri, which responds positively to the N-hexanoyl-homoserine lactone (C6-HSL) molecule with increase in their exopolysaccharide producing and biofilm forming potential in a concentration dependent manner. We confirmed the cross-talk between Gram positive and Gram-negative bacteria through AHL QS. S. sciuri strain NN14 resist anti Staphylococcal compound in presence of AHL molecule, therefore to control biofilm formation and persistence of multidrug resistant emerging pathogen S. sciuri in Dairy/food industry, researchers should target both AHL QS and agr QS together for better results. 
